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CMB frame of rest

TO)=T_0(1-p"2)N1/2)/(1- B cos0)
T=pcosd+ (B"2/2) cos20 + O (B "3), p << 1.

T 0=2.725 (0.020) K
T d=3.35 (0.024) mK
DT/T = 1.23 (0.01) 107(-3)

| =263.85" £0.1°,b = 48.25" £0.04".

Wilkinson Microwave Anistoropy Probe’s data
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A.Einstein, Forsch. und Fortschritte, 1927, 3, 36,
Neue Experimente uber ...

New experiments on the influence of the motion of the Earth on
the speed of light relative to the Earth

Available limits for Ac/c

<10”\(-6) GP-A, uplink-downlink signals (1980)
< (2-3.5) 10”(-7) Deep Space network (1990)
< 9107\(-8) Mossbauer-rotor (one way) (1989)

S. Herrmann et al., Test of the Isotropy of the Speed of
Light Using a Continuously Rotating Optical Resonator

Phys. Rev. Lett. 95, 150401 (2005)
<(2.1+1.9)x107°

P. Antonini et al., Phys. Rev. Lett. 95, 040404 (2005)
<0.9%x107*°



Frequency dependence limit

B. Schaefer PRL 1999
GRB 930229, 30-200 keV
<6.3 1023

<310 ESRF GRAAL, 2005



Einstein 1905

Reichenbach 1928

Light travel from A (att_1) to B (t_2) and return to A (t_3)

Tangherlini (1958) transformations: extensions of Lorentz

If v=c

Explaining Michelson-Morley (two-way) type experiment, Sagnac effect



Sjodin 1979

Other extensions: Mansouri, Sexl (1977); Kostelecky (1998), etc.



Inverse Compton
Gurzadyan, Margarian 1996

Facility:

N Scattered photons

Compton: Loz

Apex of CMB Dipole

Variations of E -->
variations of c




Maximum energy of the scattered electrons:
Compton edge (CE)

1+ 4ym.E, A+ X

Xce distance to beam
A: dipole dispersion = 159.28 +- 0.2 mm

6.04 GeV OB/B=(1/v) dyly
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Compton edge
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Sample periods
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CME dipole
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Distribution of energy during 24-hour day

Weight Av. DAY 24h Relative POSITION: <53.14-110.7> 10.04.1998 -11.05.2002 (333-3920, Day 1493) 10.09.2006 16:02:12
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| Daily variations;
the role of weighting

Weight average

Un Weight average
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POSITION: 1234567 8910111213 14151617 181020212223 24 2526 27 282030313233 343536373839 40414243 44454647 48
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g = 2 F £y 2 % e v olz0 21
. — -— (o] (] [is) 44 45
Azimuth, degree
Relat. 2078 CEw -0.000043 ERw 0000776 T
ERw W —CEi W __ERi [ —Ft W o Aver dER
2075 100.000000 0.000636
hz -45..45 542 100.008327 0.001317 0.008327 0.001489
|Rz 45..135 437 99,994598  0.001466 -0.005401 0.001623
Az 135..225 508 100.008862 0.001422 0.008262 0.001583

;Rz 225..315 538 959.987405 0.001374 -0.012551 0.001540

=0.000043 0.000778



2008 measurements

Fragment
21-37 (15)
21-30 (10)
21,22 (2)
21 (1)

22 (1)

25 (1)

30 (1)

Points
14765
10083
2411
1008
1403
1415
1629

Sigma
0.00006570
0.00006526
0.00006525
0.00006299
0.00006191
0.00006257
0.00006828

Chin2
0.97
1.24
0.86
1.38
0.89
1.71
1.91



Weight Aver.  Jul, Nov 2008-DF Absolute 27.05.2009 20:33:20

FER Hp Euonl Eun2 Datel Date2 CEavrer FRE Hp PRuonl Eun2 Datel Date2 CEavrer
21 1008 0 1007 23.07.08 23.07.08 -0.00010 51 1140 0 113% 29.07.08 16.11.08 -0.00001
22 1403 0 1402 23.07.08 24.07.08 -0.00005 52 1400 0 1400 16.11.08 16.11.08 -0.00002
23 530 0 529 24.07.08 24.07.08 -0.00007 53 774 0 773 16.11.08 17.11.08 -0.00002
24 818 0 817 24.07.08 24.07.08 -0.00011 54 430 0 429 17.11.08 17.11.08 -0.00003
25 1415 0 142% 24.07.08 25.07.08 -0.00013 55 1314 72 13%3 17.11.08 17.11.08 0.00001
26 1369 0 13%1 25.07.08 25.07.08 -0.00011 56 1277 1423 2704 17.11.08 18.11.08 0.00000
27 1287 0 1286 25.07.08 26.07.08 -0.00007 57 1367 145% 2825 1%.11.08 20.11.08 -0.00011
28 486 0 489 26.07.08 26.07.08 -0.00015 58 1077 0 1121 20.11.08 20.11.08 -0.00011
2% 138 0 137 26.07.08 26.07.08 -0.00011 5% 1045 1722 2766 21.11.08 21.11.08 -0.00008
30 1629 0 1628 26.07.08 27.07.08 -0.00012 60 1213 281s 40%0 21.11.08 21.11.08 -0.00008
31 1355 0 1358 27.07.08 27.07.08 -0.00010 61 1381 4223 5603 21.11.08 22.11.08 -0.00012
33 1726 0 1747 28.07.08 2B8.07.08 -0.00008 62 1263 5660 6922 22.11.08 22.11.08 -0.00017
35 &27 0 826 25.07.08 29.07.08 -0.0000% 63 1388 0 1387 22.11.08 33.11.08 -0.00011
36 319 ] 318 25.07.08 29.07.08 -0.00006 64 4865 0 479 23.11.08 23.11.08 -0.00017
37 431 ] 450 29%.07.08 29.07.08 -0.00014 65 585 528 1173 33.11.08 23.11.08 -0.00051
# Fosition CE 66 1244 0 1245 23.11.08 24.11.08 -0.00005
67 1258 0 1311 24.11.08 24.11.08 -0.00015

All i Fitted

g Difference

UV 0,0057581
VISIBLE 0,0079965
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Jul, Nov 2008-DF Absolute DATA [15.11.2008 ... 24.11.2008]
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-

Jul, Nov 2008-DF Absolute DATA [23.07.2008 ... 29.07.2008]
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=i

|90 20- L L-0Z
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5
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Jul, Nov 2008-DF Absolute DATA [23.07.2008 ... 24.11.2008]
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Jul, Nov 2008-DF Absolute Weight Aver. 24h DAY, Step: 0.03 hr [23.07.2008 ... 29.07.2008] Jul, Nov 2008-DF Absolute Weight Aver. 24h DAY, Step: 0.03 hr [15.11.2008 ... 24.11.2008]
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Jul, Nov 2008-DF Absolute Weight Aver. 24h DAY, Step: 0.03 hr [23.07.2008 ... 24.11.2008]
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1, Nov 2008-DF Absolute Weight Aver. SIDEREAL DAY, Step: 0.03 hr [23.07.2008 ... 29.07.2008]
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Jul, Nov 2008-0F Absoclute Weight Aver. 24h DAY, Step: 3.00 hr [23.07.2008 .. 29.07.2008)
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Jul, Nov 2008-DF Absolule Weight Aver. 24h DAY, Step: 3.00 hr [15.11.2008 ... 24,11.2008)
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Jul, Nov 2008-DF Absolute Weight Aver. AZIMUTH, Step: 30.00 deg {23.07.2008 ... 20.07.2008)
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Jul, Nov 2008-OF Absolute Weight Aver, AZIMUTH, Step: 30,00 deg [15.11.2008 ... 24.11.2008]

Jul, Nov 2008-DF Absolute Weight Aver. AZIMUTH, Step: 30.00 deg [23.07.2008 ... 24.11.2008)]
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Jul, Nov 2008-DF Absolute Weight Aver. AZIMUTH, Step: 00.00 deg {23.07.2008 ... 20.07.2008)
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Jul, Nov 2008-0F Absolute Weight Aver. 24h DAY, Step: 0.50 hr [23.07.2008 . 24.11.2008)

¥r 33006 Mean o0

i Now 2002-DF Absolute Welght Aver. SIDEREAL DAY, Step: 0.50 hr [23.07.2008 ... 24.11.2008)

B 2330E Mean




Weight Aver. Jul, Nov 2008-DF Absolute

Entries 14765 Mean -0.00000056 Sigma (En) 0.00006570

Weight Aver. Jul, Nov 2008-DF Absolute

Entries 18621 Mean -0.00000073 Sigma (En) 0.00006758
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I REAL DAY, Step 0.03 hour Jul_Nov i spectrum. SIDEREAL DAY. Step 0.03 hour,
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-DF Fourier spectrum, AZIMUTH, Step 5.00 degree
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Fragments: 21 22 23 24 25 26 27 28 29 30 31 33 35 36 37

Jul_Nov_2008-DF Fourier spectrum, SIDEREAL DAY, Step 0.50 hour

Jul_Nov_2008-DF Fourier spectrum, SIDEREAL DAY, Step 0.50 hour
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CONCLUSIONS

Conservative limit

Ac/c < 1.0 107(-14)

I.e. Independent on systematics, while purely statistically the limit can
be even lowered for given confidence level.

Need for further dedicated measurements
to reveal the nature of the 2-4c variations.



